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(57)Abstract: 

PROBLEM TO. BE SOLVED: To provide a fluorescent 
powder having a wide color control range and used for a 
high-luminance pink emitting diode, and a pink emitting 
diode. 

SOLUTION: The fluorescent powder comprises a powder of 
an yttrium- aluminum-garnet fluorescent material 
represented by the formula: (Y3-x-yZxEuy) AI5012 or 
(Y3ZxEuy)AI5012 [wherein O<x<0.8; 0<y<1.5; and Z is 
selected from the group consisting of rare earth metals 
except europium (Eu)], obtained by using a gelling process 
and a coprecipitation process wherein the composition of a 
metal powder mixture is adjusted. This high-luminance pink 
emitting device has a phosphor containing the fluorescent 
powder. 
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?A (Er) , 7^!>A (Tm) . -fyf/Hf^ (Y 
b) Xtt/uf*-*A (Lu) -e*5. HMflSlKK*© 
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*®KSrtttt«(*:K:-r5wi:, (5) flM2tttt»ft:S:!» 
4>»LTRKi-5ifc» (6) WBRt*>fti-6rt, 
afet^lC (7) H*3;ftfcl»IBRtrtttt£tf-C, *Jt»* 
&f£5 - £ Sr^tf , it (Y*,-, Z.Eu,) A 1 « o, 2 X 
flit (Y>Z,Eu r ) Al.Ou (0<x^0. 8, 0< 
ySl. 5 J.oZ/5S^--n t^A (Eu) £W1-©#-±eff 
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(eta®© t*> ^ * 0 
umm2 1] wie**»**sprti*x»±##i.*tj: 

[0 0 0 1 ] 



(3) 

3 

[0 0 0 2] 
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£-tt-C, *i£$£-flF5 w t , (3) 7ki§i&co P prfitt&p 
BLX7Xlt*tl£<9 t±Z< U *ftfcJ:o-C**« 
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t. (5) K&A^IH-S:: ikxtiz (6) 

[0020] IS ( 1 ) -effiffl-rsffcS-ftfi, ffigoig 
a<tft^«, (fJx.fi^ffiw^HWJtxiiWil'fk^T'J; 

[0 0 2 1 ] IS (2) -C«-rS*fi, £f£L<fiJft 

[0 0 2 2] IS (3) T-fi. 7ktg?£l;:i£X£ADx.T, 
10 pHffiSr7Xtt-£;h.J:0fc*t< s #iL<ttl OXtt 

[0023] is (3) T-(±, mm<Dj:?\cmm<DpH 
i&zm& Lit'ikx\ m&<D£ 0 tt{£M<DM%?m&;&&i 
mux. y'Wi&zi&m-rz^ttfxzZo mmc&m 

20 z5ST-t5 0 

[0 0 2 4] IS (4) T'tt, ^*T'^«?^tT5r 

fl??a^li4 0 0°CJWT, 0iJx_(S3 0 o°c-c-fo.5„ 
[0 0 2 5] IS (5) x'&hinZfri&Lltmt, IS 

(6) ro#iicist«jc»» mm nrtms. 

[0 0 2 6] IS (5) ©rt^j&Rtflg (6) Wfefg 

01Jx.fi (Yjks Ceo.05 Euo. ,) A 1 s Oij ©ilOfc 
AKtt, A&m&tt 9 0 0°C~ 1 . 2 0 0t, 0lJx.fi 

i, 0 0 cc, mmm.mti, 2oot~i, 600 

°C, 0Jxfii, 5 0 0°cr-J:v^ frffijkxtimnmis* 

£%*x-nozk&vzz 0 ztib<DMm/ftiMmm 

ft. \X./'?t~~\ 0°C/ft, 0lJx.{i5'C/ / ^T-i^ o 

[0027] is (6) <d'&x\ imztitzB^izmm 

Tii/\ 0'Jx.liif7c#HSU±, l5»SlcSW$ix-5cofi| 

0iJx.(iH,/N 3 (5%/9 5%) 7k*St/S^ 
V>m&toVt> o T cfc l > 0 a *#H:ig3 ^ilTEfi^SO 1 ^ 

fflWt 1 , 3 0 0°C~ 1 , 5 5 0t, 0iJx.fi 1 , 5 0 0 
°CX'h <0 . ilTC^PfllijfcS&lC 6-18 0iJx.fi 1 
2B$rslT-fo5„ 

[0 0 2 8] IS ( 1 ) <0&JR»*S^W|§j«^mfli 
50 ft-fflLT< *3lfjq<7)f£;t<D0fM^-3fe!(!»*%^5ri:^ 
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[0 0 2 9] £fc*3gWtt, jsiJWttrv^fe**^^ 

LTOBrBB*Xtt*n***^ah-Kfc, * (Y 
>.-, Z. E u, ) A 1 5 On XliJt (Y,Z,Eu,) Ah 
0, : <T>4 yb'J ^T^^^A^y b%ft.mM 

C:T'0<x^O. 8, 0<y^l. 5 7*)!), ZI2 
a— otjtA (Eu) a^-ro*±d&jRi»e)*5i¥J:*) 10 

O-00^r±®^JSC07C3gt LT«, -fry-? A (Ce) , 
l/v-tr^A (Pr) , (Nd) . f-^-y^A 

(Sm) , f/Uf^A (Tb) , v^T'nv'S'A (D 
y) , */U-?£A (Ho) , x->\s\?y*K (Er) , •>!) 
£A (Tin) , -f s/7VHr*A (Yb) SIM-x^A 

(Lu) wifsrias-ets. 

[0 0 3 0] **W©i«ff£ldV*£fcjte?VW*-t? 
tt, 38jfeyW*— KjJS, 3 7 0 nm~4 10nm©Sfi 

copim^xii^^5r«ctH u y h y £ at 20 

h#3t»*&aiE3-fr-c, 5 8 5 n 
m~7 0 0 nm©SS«tl/>'v'fe-tfe!)>e 1 *feWJt 

[0031] 0ijx.(iiry ^aso^-b t°^A^^-r 

5/ h y ^ATVU-^^Atf-^y hgbfctfrjfcj^bflH 
P>ft3&3fcf*:-C*fi. 3 7 0 nm~4 10nmOfifOSJ 

f££JS)ig£-ti:T, 585nm~700 

# 6 ft 5 ^ftftlc «t o Tffifft $ ft 6 W 5 $ «t <9 t 

f't-ZttS-^ftWcDJ y by fpKT)^%~^KiJ—^.y 40 
h^ft&fi, 3 7 0 nm~4 1 0 nmOr&fttfMtjiftX 

n 7 0 0 n m 

AftSjftfto 2 orotic J: oTIS]^Jc*iJ»$ iis <t , jfe 
£ tt** 5 m L i » fe 4r«fcr*- 5 r t ic J: 5 o 

(x, y) (Cj:oT7F£ft5fe<75fe/t(i, 2oCDte*0 
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3tf*3-frXfiBI/£LT\ '^»Srf^Srt^-e#-5„ 3 
7 0 nm~4 1 0 n mrojfcgro3tfc|&ffl-f53te*i<l: L-T 

[0 03 2] ilfll, *it7 P n-fe^{Cj;oT^e)tl7i 
it (Y 3 .»-, C e,« E u».i ) A1-. O.: <Dffl3<D-{ y V 

(6 0 0nmfp) Sr^ LTV >5 0 CKOvU 
^tW^^ h/H£<fcftfcf, 3 9 4 n m<7>j£ft<0#? 
fl-ft/4M&*n£ft, dftSr&ffl LTSgftx^ K^^jfeaE 
•^5,, @2(i, 3 9 4 nmCOKfi(D3feT*jg)4e^-ti:fcS: 
(Y;. ss C e».o S Eu. i ) Ah 0.2 •;/ h y £AT 

(c i e) laoti 93 imz.T&#>hittz&Mm<D$t 

foO&B. (0. 5857, 0. 4020) M3 9 4n 
mWjfcSOjfcrofe,!* (0. 1738, 0. 0049) (4 

^ax-eh,.6A&u t B t LT^$nTj3»), mtrojfeA 
k&Bt <r>miz&m^\frtix\,*?> a m 3 -e* S tts X 

*w©**»*taa4*r»fr«*u, (3 

9 4±5nm) «r*ffl-#-5*«li LTSIW***^* 
'< y tr- "Jit L , * L Til S teWM ZimirZ Z t (c «fc 
[0 0 3 3] WTT'liW^^t-C, *^B^^H(c|S,By! 

[0 0 3 4] Ml (@<*:ttffiS^^n-fe^) 
5t (Y 2 .»r, Ce« Euo., ) AhO,! W|&j&£}gf£-f 

[Y (NOj) 3 • 6 Hj O] (2. 6 5 7 4 
g) , [A l (NOj) , • 9HsO] (4. 5 6 6 2 
g) , [Ce (NO3) , • 6 H= O] (0. 0 5 2 9 
g) , W (Eu : 0») (0. 08 5 7 g) £rft¥fitt 

t, ^ c PT-5t;/^coAD^jg^T'i , 0 0 o°az)]am 

L-T, Xi^SrtTo/'Co 2 4B#K^IC, 5°C/:£<W££PiI 

[0 0 3 5] *^Lfc»*Sr»»L-C5off{cAn, S 
ttt'2 4 «$r«1lC^/- oil, 5 0 0 ICTM $ -frfc. 
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[oo36] btcfAMtmm^ i-u/n, ( 5 %/ 

9 5 %) (OilTC'^H^lCiiV >T 1 , 5 0 0°CT' I 2 (HfRf] 

[0 0 3 7] 01)2 WMtfu**) 
St (Y lB Ce« Eu„ ) A I » 0.= <r>m.f$.*femt 

[Y (NOi) j • 6 H; O] (2. 6 5 7 4 
g) , [A 1 (NO>) , • 9H, O] (4.5 6 6 2 
g) . [C e (NO:.) > • 6H:0] (0.0 5 2 9 
g) . [E u (NO.) » • 5H:0] (0. 10 4 

2 g ) Srft^ftttft-Cfi^- Lfco Iffllig^J 2 Zfcflfc 

[0 0 3 8] *ls-Hmt LX<D?x.^m&> 7k&j$ 

[0 0 3 9] 7^i7»ttxfuy-;7> i"<£> «fc 5 
0. 5iZLlt a 

[0 0 4 0] yk®m*l 00-1 2 Ot^An^LT, ft 
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